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The cutaneous lymph vesssls of the guinea pig. (Second contribution to
the lymphangial system of the most frequently used experimentil a.m.ml, Cavia
porcellus L. cobaya).

by Gerhard Keller

4., £. Infektionskr., parusit. Krankh. u. Hygiene d. }iaustiex;e, 52
250-266 (1937).

Introauction.

Since the extensive investigations of Baum uaxi recently, of Gruu, showed
that the lymphangial systems of the various animal species are not identical
in their anatomical otm\,ture, I .,tdrted with the examination of a species
wihich plays an important role as “an experirental animal, namely the guinea pig. -
In the first contribution to this series (iinkelmann, 1937) s @ busic prefa.ce is
given, to which the reader is referred.

laterial and technique.

- 'The findings of .Jinkelmann (1937) illuminate the question of the lymph
gland. I have examined the position of the macroscopically visible lymph :
vessels of the skin of twelve guinea pigs of different ages and sex. I ob- ,’
tained my material partly from the Zoological Institute, partly tfrom the funi-
of our institute.

The 1. (= lymphangia) were filled according to Gerota's method of injecting
animals killed with ether (Baum, 1928). The number of 1. that fill upon local
injection is quite vuriable. Often extravasates were noted, from which swill
reticula were formed that developed into from one to five 1. The 1. often
proceeded simultsneously to different lymph nodes. The 1. of newly iilled
animals were. somewhat more easily filled than those of animals that had been
stored in the cooler for up to 1C days. Best observations of the progression
of 1. could naturally be made with large guinea pigs. Frequently the course
of 1. could be followed only with the aid of a magnifying gluass. 2 filling of
the smillest l., e.g. in the pdds, could not be demonstrated macmscunicdlly
, due to the guinea pig!s small sigze.

Personal findings.
a) Preliminary remarks.
The correlation of 1. to the cutaneous muscles is quite variable. For
the rost part they proceed from the point of puncture for a long distunce
immediately below the sxin and above the cutaneous muscle. Less freguently
they enter into or even peneirate the muscle in order to zet to its other side.

smile the 1. of the horse and of cattle relatively seldom form a mesih or
reticulum by partition ani .erzer of brancnes, this occurs more frequently in
the guinea pig (similarly to the dog). Such a network generally covers the
entire-lateral chest wall between the tenth and last rib, and thus forms the
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lymph~-sheath between the 1. leading to the ln. (= lymphormuulus) axillssis

accessorius and 1n. subiliacus. This lymph-sheath is situited at the laleral
thoracal wall at the height of a segeental line drawn through the last rib.

Similarly to Baum (cattle, horse and dog) and Grau (sheep), I was aiso
able to observe, in the guinea pig, the crossing of 1. from one hulf of the
body across the wedian line to a node located in the other half (Fig. 1, g).
There were only a few such crossings from extravasates in the dorssl area;
however.

Tne follosing lymph glunds of the cutaneous region are to be considered

(cf. also Schauder, 1923, Yinkelmann, 1937):

1. The lc. (= lymphocentrum) pirotideum (Fig. 1, 4) consists of two
1ymph glands of hemp seed to lentil size. They lie superficially under the
skin, close by and caudad to the temporomaxillary articulation, imbedded in
the glandula parotidea at the caudal edge of the v. temporalis superficialis.
The cutaneous 1. of the ear, the frontal region and the area surrounding the
eyes meet here.

according to vinkelmann (1937) the lc. parotideum is divided into the In.
parotideus proper, which lies closely behind the temporomaxillary articulation,
and the ln. retropharyngealis lateralis at the auricular fundus. The location
of the lymphangia tends to support ifinkelmnn's concept.

2. The In. mandilularis (Fig. 1, 3) lies under the platysza, composed of
two la.yers, of which the upper layer originates in tine regio masseterica and
the lower in the region of the neck, along the median line. They meet at tne
ventral .edian. The lymph gland is situated at the ventral edge of the m.
masseter at the inferior maxillary arch on the site of the d:w:.sxon of the v.
jugularis. It is not quite the size of a lentil. Its caudodorsal edge borders
on the glandula parotidea. The 1. of the external nose, the nose ridge, thne
cheeks, the masseter region, most of those of the lower lip, me parotid area
and the esophagus drain into it.

3. The lc. subuwentale (Fig. 1, 2 amd 2, 1), It corresponds to the
-lymph zland which, in man, lies at the junction of both rami of the lower jaw,
at the dorsal side of the incisive aiveoli on the m. mylohyoideus, near the
frontal belly of the m. digastricus (Eartels, 1909). In the guinea pig it
consists of 2 to 3 glands situated medially below# the cutaneous muscle, being
the size of a hempseed. The 1. of the skin of the lower lip, the esooharus
and part of the tuccal area lead te them.

4. The 1ln. uccalis (Fig. 1, 1) (¥) lies at the frontal edge of the m.
masseter, above the m. zygomaticus on the n. infraorbitalis and on the .
buccalis. It is nov found in the horse, in catile, in the dog and -heep; in
man, 3 glands are found at the indicated site (Eartels, 1909). The 1. of the
skin of the upper lip, the lower lip and the deep 1. of the nose &lp lead nere.

(#) .ccording to Falke (1937) there is also a "ln. facialis," situated more
aborally. - '
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5. Tre In. cervicalis superficialis (cranialis) (Fig. 1, 5 and 2, 3),
also called the "pow" ly.ph node, occurs singly, is rather large (7 ma long)
and more cylindrical. It is covered by the m. omotransversarius and the
ventral border section of the m. trapezius at the frontal edge of the m.
supraspinatus; imbedded in fai. Its lower surface borders on the m. serratus
ventralis cervicalis. It represents the terminus of the 1. of the skin in the
parietal region, the reck, the throat, the dorsal thoracal wall and the skin
of the chest and the misseter region.

6. The ln. axillaris proprius (cranialis) (Fig. 2, 4) is a lymph gland
situated at the medial plane of the m. teres major, in the angle formed by
the a. and v. subscapuluris ani the a. and v. thoracicodorsalis, together with
the a. and v. bracnialis. In one case a gland was also found on the right
side, which lay dorsally to the one just described. The ln. axillaris proprius
(cranialis) receives a smill portion of the 1. of the skin of the dorsal,
lateral and ventral thoracic wall. ’

7. The ln. axilliris externus s. accessorius (caudalis) (¥ig. 1, 6),
found in all cases, is situated aorsad und cisudad from the olecranon on the m.
latissims dorsi, between the m. deltoideus and the caput lonzum of the m.
triceps brachii, on the fourtn to the fiftan rib (in the fourth iustercostal
space). It is covered only by the external skin and the muscle of the zbdomi-
nal skin. The 1. of the skin of the upper am, the lower arm, the carpus and
the foot end here, as well as the 1. of the skin of the thoracal wall and the
frontal abdominal wall in their M1l height. )

8. The 1ln. "cubitalis" (Fig. 2, 6) occasionally is found veatrocaudad
from the ln. axillaris proprius (cranialis) at the shoulder joint, imbedaed in
fat, medially at the upper arm above the elbow joint, between the m. biceps
brachii on one h.nd, and the caput mediale of the m. triceps brachii and the m.
tensor fasciae antebrachii on the other, on the v. brachialis and the n.

-isedianis, in the form of a millet seed~sized node. It was found once in six

examinations, and only at the right limb. No cutaneous l. were seen leading
to it. '
9. The lc. subiliacum (¥ig. 1, 7 and 2, 5) consists of 3-4 rather closely
situated individual nodes of barley corn to lentil size, imbedded in fat.
They lie in the middle between the tuber coxae and the patella at the cranial
edge of the m. tensor fusciae latae, between the two blades of the knee fold,
of which the outer forms a fleshy layer of the abdominal skin smscle, con~
tinuing into the area of the hip, and the other reaches onto the medial plane
of the thigh in the fom of a thin fascia. .
In two cases the distance between the two glands amounted to barely 13 cm,
so that the lower gland lay ventrad from the knee fold.. The upper node re-
ceives the cutaneous l. of the dorsalateral and ventrolateral abdominal slkin,
and the lower one, those of the lateral side of the thigh and the geniculate
region, the leg {also from the craniomedial side), the scrotum, the prepucej
the udder and the vulva. ;
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10. The In. popliteus {Fig. 1, 8) is the size of & hempssed, It is
(R found relatively close to the surface, on the heads of tue g&sbrocnemius » in
AR - 7 S the muscular fold between the m. semitendinosus and the m., biceps feroris.

T B N It receives the cutuneous l. of the tces, the pelvic members, the lateral side

: of the tarsus, the medial and lateral side of the leg.
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11. The 1ln. femoralis medialis is positioned on the medial side of tne
thigh, in front-of the proximal terminus of the so-called femoral cunal. It
is the size of large grits. It is located on the forward edge of the m.

4 - gracilis and the caudal edge of the m. sartorius. It takes in the cutaneous 1.
o of the medial side of the tarsus only (Fig. 1, b and 2, c).
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b) The lymph vessels of the skin of the head.

In the head, inclusive of the region of the parotis and the esophajus,
tue lymph vessels (= 1.) run mainly into the lc. parotideum and the 1n. mandi-
bularis, to a lesser extent into the ln. buccalis, 1ln. facialis (cf. above,
Falke, 1937), ln. submentalis and In. cervicalis superficialis (craniulis).
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; 4 1. From the external nose (nose-tip, nose ridge, lateral nasal wall)

5 . the 1. proceed primarily tc the In. mandibularis and,-to a lesser exitent, to
E( the 1n. submentalis. Upon injection into the skin of the nose tip, superficial
# ani deep 1. are filled. The superficial 1. lead via the m. levator nasolabialis
P! and m. buccalis to the v. facialis; they cross the m, masseter and lead into
; the 1n. mandibul:ris. The deep 1. lead from the nose tip across the m. levalor
@ nasolavialis, slirntly below the m. zygomaticus into the 1n. buccalis.
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4 From the nose ridge the 1., also lead via the m. levator nasolabialis, m.
g malaris and m. masseter to the ln. mandiularis. ;
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5 ) The 1. of the skin of the lateral nasal wall are located similarly.

. 2, The cutaneous 1. of the lips. Proceeding from the uppér, lip, the i.
: : . drain via the m. levator nasoiabialis into the ln. buccalis. They originate
at the root of the m. levator nasolabialis. i

L i ‘ ’ The cutaneous 1. of the lower lip ru'n close to the ventra.lzedge of the
f : lower jaw and flow into the In. mandibularis. A small portion proceeds to ine
T ~ 1n. submentalis and 1n. buccalis. :

: 3, The 1. of the esophageal skin generally lead along the ventral edge
p of the lower jaw caudad to the ln. mandibularis. « few 1. terminite in the

: 1n. submentalis after a short stretch.

§ L. In the buccal region, the 1. primarily join with those coming from
the nose tip and proceed via the m. masseter to the ln. mandibularis. The 1.
of the frontal tuccal region drain into the ln. submentalis and the 1. of the
dorsal part drain into the lnn. parotidei.
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5. Tne cutaneous l. of the masseter region all lead to the 1n. mandibu~
laris, without, however, revealing Falke's ln. facialis upon injection. In one
cage the 1n. cervicalis superficialis (cranialis) was also involved. .
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6. The 1. of tne skin of the ocular and frontal regionsflead under the
skin to the orbitdl edge of the frontal bone via the temporal fossa to the
1nn, parotidei.

7. From the parietal region, the 1. converge and join in part, in order”
to proceed around the auricular fundus, directly to the lnn. purotidei. ~Part-
of the 1. change direction at the dorsal edge of the ear and, together with
the 1. of the neck, drain into the ln. cervicalis suverficdialis {cranialis).

8. The cutaneous 1. of the parotid region divide almost evenly and lead
into the ln. ranaibularis and the ln. cervicalis superficialis (cranialis).
The 1nn. parotidei do not receive any l. (similarly to the dog). The 1n.
manditularis is reached by the shertest route, and the 1. lead %o the 1ln.
cervicalis superficialis (cranialis) via the lateral plane of the throat.

BN AL A RO T

9. 3Starting at the auricle, the 1. lead into the lnn. parotidei. The
1. run from the outer auricular tip, not far from the cranial and candal edge,
via the auricular ridpgsz to the auricular fundus. FHere they turn caudad and lead
directly into the nodes. The same is true of the cutaneous 1. of the inmer
auriculur surface.

St

¢) The lymph vessels of the jugular skin.

The cutaneouc 1. of the cervical and jugular regions terminate in the
1n. cervicalis superficialis {cranialis). They proceed from the various cer-
vical sites of injection, converging and partly joining, to the shoulder and
penetrate at the zdge of the m. omotransversarius to the deep lymph gland.
Such a convergin; course was also observed at the throat.

Ak he et usacs

d) The cutaneous 1. of the shoulder isembers.

The 1. of the skin of the shoulder members all lead to the 1n. axillaris
externus s. accessorius (caudalis). It receives the 1. of the skin of the
toes, the metacarpus, the carpus, the forearm, the upper arm, and the region
of the shoulder.
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The 1., originating at the points of puncture of the indivigqual toes, on
the carpus and the forearm, all turn from the wlar and lateral side, by the
shortest route, to the v. cephalica accessoria. Two to four l., with the ex~
ception of those of the toes, usually join to form one vo two thicker branches.
These confluences usually take place in the area of the metacarpus and carpus.
The joined branches proceed on the lateral side of the shoulder members vith
the v. cephalica accessoria up to a point slightly above and cranial to tne
elbow joint, in the direction of the shoulder. They then turn caudad and lead
via the caput longum of the m. triceps brachii, covered by the cutaneous
:muscle of tne traunk, to the rear edge of the shouider-upper arm musculature,
and thus reach the 1n. axillaris externus s. accessorius {caudaiis). .

The cutaneous 1. of the medial side of the toes, the metacarpus, the
carpus and the foreamm join togetner simiiarly to the lateral side. Taey Join
to a smaller extent (primarily those of the toes) the v. cephalica antebrachii,
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in order © continue alongsiae for & short distance toward Lhe shoulder.
Soon they turn from the medial side to the lateral side. IFro. the cruanial
part of the medial side, tne transition is dorsad to the lateral side, from
the caudal part this change is volar. The conjoined brancies unite with
those of the lateral side und also continue caudad, craniad and dorsad from

RGP

% the elbow joint, and proceed at some depth along the muscular suleus formed
- by the muscles of the anconal group and the m. deltoideus, to the apvrouriate
A - Jymphgland.

From the skin of the rezion of the lateral elbow joint and the lateral
shoulder-forearm, the 1. proceed on the caput laterale directly dorsad under-
neath the abdominal skin muscle to the 1ln. axillari's externus s. accessorius '
(candalis). {

o g g 24 it N e,

N
3
bt
s
b5
f
&
i <
Pr
R
.o
3

N o

From the gkin located mediully on the elbow and medially on the upper
arm, the 1. also lead to the 1ln. axillaris externus s. accessorius {caudaiis)
by turning to the lateral side partly in a volar direction, parily dorsaod.
They then unite with the 1. of the lateral side.
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e) The lymph vessels of the skin of the thoracal wall.

1. The cutanecous 1. of the dorsal thoracal wall (dorsal region) lead in
7 the area of the first to the sixth thoricic verteorae to the ln. cervicalis
4 superficiaiis {cranialis) and caudad therefrom to the 1ln. axiliaris externus
T - s. accessorius (caudalis); behind the segment of the last rib, i.e. beginning
@ " at the lymph-sheath (the locution of which was described above), they pass
; into the lc. subiliacum. - |

; The 1. leading to the "vow" lymph gland show a converging course from the
3 points of puncture. Two to three usually combine. They are situated on tne -
] E abdominal skin muscle. They penetrate between the m. trapezius and the m.

1 % omotransvecrsarius and enter the gland.

; 2 The 1. leading to the In. axillaris externus s. zccessorius (caudalis) are
- situated on the abdominal cutaneous muscle and reveal a converging course.
E § 5 They penetrate the muscle in the proximity of the gland. .

;

b

The conditions are identical with the 1. leading to the Xc. subiliacum. - 3
7 In the dorsal region the median plane is surpassed in a few places by 1. *
P (Fig. 1, g). '
| g 2. At the lateral thoracal wall the 1. proceed to the ln. axillaris
- ; externus s. accessorius (caudalis) and to- the lc. subiliacum. . small part
; : . of the cutaneous lymph vessels of the lateral thoracal wall may lead to the
F : q - In. axillaris proprius (cranialis) (Fig. 1, a) and the 1ln. cervicalis super-
g ficialis {cranialis).

“he 1n. axillaris extermus s. accessorius (caudalis) receives 1. which,

3 :. from their point of puncture located at the next-to-the-last rib ai the
2 B lateral-dorsal wall, run a converging, craniad cowrse. Initially they are
2' 6 .
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situate
below it on the m. latissimus dorsi.

Another 1., originating at an extremely ventral location, i.e. more in
the region of the lower thorax, accompanies the v. thoracia dorsalis ina
cranial direction beneath the ahoulaer-upner arm smsculature to the 1n.
axillaris proprius {cranialis) (Fig. 2, d).

rrom the ventral part of the lateral thoracic wall, the l..converge and
lead on the abdominal cutaneous muscle to the 1n. aao.llana exLemus 8.
accessorius (caudalis).

The lc. subiliacum acts as receptor starting at the lznnph-sheath in a
edudal direction.

3. The 1. of the skin of the upper and lower thorax lead into the In.
cervicalis superficialis (cranialis), the 1n. axillaris externmus s. accessorius
(caudalis) and the 1n, axilliris proprius (cranialis) (Fig. 2).

From the skin of the upper thorax, the 1. proceed above the m. pectoralis
superficialis, converge and enter the deep "bow" lymph gland at the m. omo-
transversarius (Fig. 1 and 2).

From the lower thorax, the 1. join the blood vessels of the upper arm
on the medial side of the shoulder and accompany them to the 1ln. axillaris
-3 proprius (cranialis). Part of the 1. lead dorsad on the thoracal wall, at the
caudal edge of the elbow, unite with the 1. of the lateral thoracal wall and
t(anter du)'ectly into the 1n. axillaris externus s. accessorius (caud,..’l.:.s)
Fig, 2a

£) The lymph vessels of the skin of the abdominal wall.

1. The cutaneous 1. of the dorsal abdominal skin lead from the lymph-
sheath onto the abdominal skin muscle, converge and enter the lc. subiliacum.
In the dorsal region the median plane is again overstepped by some 1. origin-
ating in extravasates. . .

2. From the lateral, soft abdominal wall, the 1. join the 1. of the
lateral thoracic wall (located caudad from the lymph-sheath), converge and
unite in part, and enter the lc. subiliacum.

3. From the ventral abdominal wall, the 1. originating in the proximity
of the median plane, also lead to the lc. subiliacum.

4. From the umbilical rezion, the l. proceed to the lc. subiliacum, as
do those of the scrotal and preputial skin.

5. From the skin of the udder, the 1. lead to the farthest ventral node
of the lc. subiliacum, after having consolidated the 1. emanating at the teats.

6. The 1. form reticula at the opening of the wvulva. From these, one 1.
7
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emanates on either side, absorbs sm«ll 1. from the sides, prescribes an arc
which pasces craniad of the udder, and aiso enters thc ventral pland of the
lc. subiliacum.

g) The lymphangia of the skin of the pelvis, the pelvic members
and the tail.

The cutaneous 1. of the pelvis, the pelvic members and the tail enter
the l¢. subiliacum, the 1ln. popliteus and the In. femoralis medialis. ihe
lc. subiliacum receives the l. of the pelvic region, the root of the tail,
the lateral side of the thigh and the lateral side of the imee; in part even
those of the medial side of the leg.

The ln. popliteus receives the 1. of the toes of the pelvic rembers, the
lateral side of the tarsus, the medial and lJateral sidse of the leg.

The 1n. femoralis medialis receives the 1. of the skin of the medial side
of the tarsus and the medial side of the leg (Fig. 1, b and 2, c).

1. The cutaneous 1. of the pelvis and the sacral region lead to the lc.
subiliacum. From the points of puncture in the region of the iast lumbur
vertebrae and the sacrum, the 1. proceed above the trochanter major, after
having consolidated several branches.

In one case the cutaneous 1. of the cranial two-thirds of the pelvic
region did not lead as usual to the knee fold, but ran craniad, then sub-
fascially to the dorsal abdominal wall, penetrated the abdominal cutaneous
muscle in the region of the kidneys and entered the deep 1n. remalis (Fig 1 ¢).

2. A thick 1. develops from the skin of the caudal stump, leading fron
the caudal root around the caudal edge of the pelvis to the medial side of

the thigh; it penetrates the medial blade of the knee fold close to the gland
and enters the lc. subiliacum (Fig. 1).

3. The cutaneous 1. of the thigh run to the lec. subiliacum.

From the lateral side of the thigh, the 1. originating primurily on tie
leading edge of the thigh penetrate the cutaneous muscle, converge thereon,
then lead to the lymph gland of the knee fold. The 1. of the lateral side
of the thigh, originating principally in the proximity of the trailing edge

. of the thigh, lead around the caudal edge of the pelvic-femoral musculature

to the medial side of the tnigh. They proceed via the m. gracilis to the lc.
subiliacum,

From the medial plane of the thigh, the 1. puss laterally by the udder

ani join those emanating from the udder. None of the 1. lead to the l1n.
femoralis medialis.

4. The cutaneous 1. of the knee accompany those of the thigh to the lc.
subiliacum. L. leading to the In. popliteus were not seen.
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5. The lc. subiliacum also receives the cutaneous 1. of the leg.

liedial side of the leg: The l. originating on the leusding edge of
the leg lead from the distal part of the leg in the direction of the pelvis
and, in the region of the proximil third, move around the leading edge of the
titdal musculature (ifig. 1, d) to the lateral side of the leg (Fig. 1, d*);
they then join the 1. of the lateral plane of the thigh in leading to the lc.
subiliacum. One 1. entered the ln. ’emoralis medialis, after following the
v. saphena (Fig. 1, b and 2, ¢). '

The 1. of the trailing edge of the medial side of the leg follow the
trailing edge of the leg to the ln. popliteus.

lateral side of the leg: The 1l. of the caudal plune of the lez enter
the 1n. popliteus, after following the course of the v. saphena parva. XYart
of the 1. of the cranial side of the leg join those of the caudul side.
another part moves via the leading side to the medial plane at the proximal
or central third; it then crosses the l. which accompuny the v. saphena (cf.
a(v.bove) z;nd moves across the medial tibial musculature to the 1ln. popliteus
Fig., 1).

6. The cutaneous l. of the tarsus lead to the 1ln. popliteus and the 1n.
femoralis medialis.

From the lateral plane, the 1. rise uowards and join those of the lateral
-plane of the leg and (partly) enter the 1n. popliteus.

The 1. of the medial side rise upwards, close to the trailing edge along:
the tarsus, and enter the ln. popliteus tesether with the 1. of the medial
side of the leg. Aanother part of the 1., to»nsolidated into one, led along
the v. saphena in the direction of the pelvis and termimated in the 1n.
femeralis medialis.

7. 4&11 of the cutaneous 1. of the metatarsus and the toes enter the In.
popliteus. )

The 1. of the lateral side of the toes and thne metatarsus progress'
across the caudolateral edge of the metatarsus and the tarsus, and accompany
the v. saphena parva upwards to the Iln. popliteus. a few turn to the flexor
side of the tarsus and also lead to the 1x. popliteus from here.

On the medial plane, the 1. rise upwards from the toes; a few l. merge
in the region of the proximal third of the metatursus ard turn partly around
the dorsal, partly around the plantar side to the lateral plane (Fig. 1, d
and d'). They then join the 1. of the lateral planes of the toes, the metu-
tarsus, the tarsus and the leg.

Comparative synopsis.
In iy comparison of the cutaneous lymph vessls and glands of the guineca

pig with those of other domestic animls, I should like to limit ryself to two
species, the sheep and the dog.
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a) Lymph glands.

The le. parotideum consists, as in tne sheecp, of 2 zlinds; only one

large node h:s oeen found in the dog. Wwhile the glands are located closely
below the temporomaxillary articulation in the sheep, they are founa closely
candad in the guinea pig and dog. :

The lc. retropharyngeale laterale, occurring in the sheep and dog, wais
not observed in the guinea pig. The gland situated at the ouriculur funaus
in the lc. parotideum might be token for it after ilinkelmann (1937), as
already mentioned.

. While the lc. mandiulare consists of 1-2 nodes in the sheep, and of 2-5
in the dog, only one has been seen in the guinea pig.

,wx-ﬁ.f-b,. TERE e AN A

I observed the lnn. submentales, buccales and facizles, which had not
been found in domestic animils heretofore, occurring only in man {cf. above,
Falke 1937).

U AR

while the ln. axillaris extermus s. accessorius (caudalis) does not
occur in the sheep, and is rarely found in the dog, it was regularly discovered
in the guinea pig.

RaA

The lec. subiliacum, found in guinea pigs and sheep, is absent in the dog.

The lc¢. inguinale superficiale, present in the sheep and dog, is udssing
in the guinea pig. :

. The lc. iliacum of the guinea pig, in contrast to the sheep and dog, does
not receive any 1. of the skin.. As in the sheep, the In. iliacus lateralis’ 3
seems to occur only as an exception. 2

The lc. sacrale is found only in the sheep, and not in the dog and guinea

ey

pig. .
The ln. cubitalis, rarely found in the gainea pig, is always observed in
mar.

In all three of the species compared by me, the following lymph glands
are identical: 1. The In. cervicalis superficialis (cranialis). 2. The lin.
axillaris proprius (cranialis), which, in the guinea pig, receives only a few 1
1., however. 3. The In. popliteus. , 3

b) iywph vessels.

3
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Of the cutanecus 1, of the head, those of the nose of the guinea pig and
dog lead predominantly to the In. mandibularis and (except in the dog) also to
the 1n. submentalis; not to the lc. parotideum, as in the sheep, and exception-
ally to the lc. retropnaryngeum. Since tne guinea pig has a la. supmentalis,
it represents the terainus for part of the labial, esophageal and tuccal 1.,
wiich is not the case in the other two domestic animils. while the 1. of the 2
parietal region lead to the lnn. parotidei (and the ln. cervicalis superiicia-
1is (cranialis)) in the guinea pig {and dog), they proceed only to the lmn.
parotidei in the sheep. From the parotis area, no 1. lead to the lnn. parotidei'
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in the guinea pig and dog, othervise observed in the sheep. L. leading to the
1n, cemcaln.s superficialis (cnmul:\.s) from the skin of the ear, as seen i.l
the sheep and dog, were not found in the guinea pig. .

Tae cutaneous 1. of tue shoulder isembers all lead to the ln. axillaris
externus s. accessorius (caudglis) in Cavia, a ln. found rarely in the sheep .
and dog. In the shecep, the ln. cervicalis superficialis (cr'mialz.s), the In.
axilliris and ln. axillaris primae costae are primarily involved; in the dog,
vredominantly the ln. cervicalis superficialis (cranialis), the 1n. axlll.:.rls
and the ln. axillaris accessorius. :
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In the region of the thoracic wall (the upper thorax), the 1. of the.
skin senetrate the chest muscles and enter the lnn. axill.res primae costze.
This course was not observed in the dog and guinea pig. .t th& lower thorax
and the area of the navel, the l. in the sheep and the femile dog led from the
cranial 2-3 teats through the ventral thoracal wall into the thoracic cavity
to the lnn. sternales; this, of course,<could not be seen in the guinea pig:
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The cubtaneous 1. of the abdominal wvall, including the scrotun and prepuce,
vulva and udder, all lead to the lc. subiliacum in the guinea pig. In the
dog, in which this nodal group is absent, the 1ln. inguinalis.superficialis,
partly the 1n. iliacus medialis, and to a lesser extent, the ln. axillaris -
are attained. The sheep has the In. subiliacus for this area, occasionally
the In. ischiadicus and the lnn. ingninales superficiales.
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From the skin of the pelvic members, the 1. of the toes and the metu-
tarsus without exception lead to the 1ln. popliteus in the guinea piz; in the
dog and sheep only the major part of the 1. proceed there. Frén the medial
s:.de of thé ta.r"us, a 1. rises upwards along the femoral canal.or fissure w:.th
the v. saphena in all three species, its terminus is diverse, however: In
the guinea pig it ends in the 1ln. femoralis medialis, as sometimes in the dog,
in the sheep, however, it goes to the lnn. inguinales profundi.

y

The 1. of the skin of the caudal stump enter the lc. sublhacum, this is
not the case in the dog and sheep.

vhile reticular formations are rela.t:.vely rare among the lynmn.mgla of
_the sheep, tnis occurs far more extensively in the dog and puinea pig.
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These compirisons of the cutaneous lymph vessels with their lymph nodes .
among only turee species may suffice to reaffirm Baum's experiences to the
effect that the lymphatic systems of the various animal species reveal a
distinct deviaztion.
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Illustrations.
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Fig. 1. Iymph vessels of the skin of the guinea pig. Side view with
representation of the cutaneous muscles. ;
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Fig. 2. Lymph vessels of the skin of the guinea pig. Ventral view with
representation of the cutaneous muscles. :
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